Studies of myeloperoxidase gene expression at the cellular level by in situ hybridization.
Recent studies have demonstrated myeloperoxidase (MPO) gene expression during granulocytic differentiation. Since these studies have been done exclusively by Northern and dot blot analysis and frequently with mixed populations of cells, quantitative changes in gene expression for particular populations of cells are difficult to assess. We therefore examined MPO expression at the cellular level in various normal and malignant hematopoietic cells by the in situ hybridization (ISH) technique. Using this approach, we demonstrated that inducing the promyelocytic HL-60 cell line to differentiate along either monocytic or granulocytic pathways decreases MPO mRNA expression. Similarly, when ISH was performed on normal bone marrow, relatively high levels of MPO mRNA were detected in myeloblasts, promyelocytes, and early eosinophilic precursors, whereas the expression was markedly decreased in more advanced stages of myeloid differentiation. These findings agree with the known decrease in MPO protein synthesis observed during granulocytic differentiation and suggest that regulation of MPO protein synthesis occurs at the level of MPO mRNA expression. We conclude by showing that ISH can detect MPO mRNA in myeloblasts of patients with acute leukemia and can be a potentially useful technique in the study of myeloid differentiation in acute leukemias.